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HAIRSPRINGS OF WATCHES 


In RP670 in the April Journal of Re- 
search the performance of watches 
having the usual cut, bimetallic bal- 
ance wheels, and steel hairsprings is 
compared with that of watches having 
uncut, monometallic balance wheels and 
elinvar hairsprings. The latter combi- 
nation of vibrating assembly is a new 
application intended to improve the 
general performance of watches. 

Twenty watches of each type, 10 
each of 2 makes, were given perform- 
ance tests at temperatures encountered 
in ordinary use. The temperature-rate 
errors of the watches having the new 
vibrating assembly were less than 
those for watches having the ordinary 
assembly, and, instead of the usual 
parabolic curve, a curve approaching a 
straight line was obtained. Marked 
improvement in performance at tem- 
peratures within the usual range 0 to 
50 C is indicated by the use of the 
new assembly. 

The new assembly almost entirely 
overcomes the effects of magnetism, 
so that, after the watch is removed 
from a magnetic field, the rate is not 
subject to fluctuationS experienced 
with the ordinary assembly. 

There is no evidence of any marked 
difference in performance of the two 
types of watches in different positions 
or for isochronism, 
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FIRST SPECTRUM OF TANTALUM 


Although the element tantalum has 
been known to chemists for over a 
century, it is only in recent years that 
it has been prepared in quantity in its 
uncombined state, largely through the 
efforts of Dr. C. W. Balke of the Fan- 
steel Co. Tantalum possesses many 
physical and chemical properties 
which, through the role they play in 
the arts and industries, have made it 
a very useful member of the family 
of metals. Modern analytical meth- 
ods require a knowledge of the atomic 
energy states of an element, and this 
can be obtained only from analyses of 
the term structures of the spectra 
emitted by the element in its various 
states of ionization. The collection of 
the necessary data for the solution of 
such a problem is part of the program 
of the spectroscopy laboratory of the 
Bureau. In the case of tantalum 
much of the experimental work has 
been completed, but much yet remains 
to be done in the way of calculation 
and analysis. As a first contribution 
toward the completion of the work a 
description has been published in the 
April number of the Journal of Re- 
search (RP671) of the spectrum emit- 
ted by neutral or un-ionized tantalum 
atoms when they are excited by the 
are in air. The electrodes used in 
this work were cut from a rod of the 


35 


34 


metal prepared by Dr. Balke and pre- 
sented by him for this investigation. 
More than 2,100 wave lengths of tan- 
talum lines have been measured in the 
interval extending from 10,300 A in 
the infrared to 2,300 A in the ultra- 
violet. This spectrum is superposed 
on an extensive band spectrum emit- 
ted by molecules of tantalum oxide 
which are always present in the light 
source. Many of the tantalum lines 
appear as narrow rectangles and show 
evidence of being composed of several 
closely packed lines. Hyperfine struc- 
ture of this type has been recognized 
and measured for many of the ele- 
ments, and from it important infor- 
mation about the nucleus of the atom 
is derived. 


OPTICAL AND CRYSTALLOGRAPHICAL 
PROPERTIES OF THE ALKALI ZINC 
URANYL ACETATES 


Zine uranyl acetate has been found 
to be a useful reagent in the quantita- 
tive determination of sodium. Lith- 
ium interferes with the determination 
of sodium with this reagent because 
it is precipitated with the sodium in 
such a way that it cannot be separated 
from the sodium compound. Although 
the potassium compound may also be 
precipitated at the same time, it can 
be separated from the sodium com- 
pound by proper treatment. The opti- 
eal and crystallographical properties 
of the sodium, lithium, and potassium 
zine uranyl acetates were determined 
at the Bureau to ascertain their rela- 
tion to the chemical behavior of the 
salts. As set forth in RP672 in the 
Journal of Research for April, lithium 
and sodium zine uranyl acetates are 
similar in crystal form and optical 
properties and are completely miscible 
in the solid state, while the potassium 
salt is quite dissimilar. 


STANDARD ABSORPTION CURVES FOR 
SPECIFYING THE QUALITY OF X-RA- 
DIATION 


In an X-ray beam there is a pro- 
portionality between the energy and 
the strength as measured in roentgens, 
only for radiations of the same effec- 
tive spectral distribution. Comparison 
with the copper and aluminum absorp- 
tion curves produced by constant po- 
tential has been established as a 
means of equating the qualities of 
X-ray beams excited by various volt- 
age wave forms. In the April num- 
ber of the Journal of Research 
(RP666) there is set up a set of stand- 
ard absorption curves for copper up to 
180 kv (constant) and aluminum up 
to 110 kv (constant). Accurate evalu- 
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ation of the wall absorption of the 
tubes used permits the establishment 
of basic absorption curves. Similar 
curves are set up at potentials from 
250 to 550 kv (constant), using a tube 
having 6 mm of copper filtration. The 
effect of wall absorption on the rela- 
tive position of the absorption curves 
is discussed, and it is shown how a 
single curve may be used for a com- 
plete and adequate specification of 
X-ray quality. No other quality speci- 
fications are adequate without auxil- 
iary information. 


THERMAL CONDUCTIVITY OF METALS 


It is a familiar fact that metals are 
good conductors of heat and that cer- 
tain metals, such as copper and alumi- 
num, conduct heat much more readily 
than other common metals, such as 
iron and steel. Numerical data on the 
heat conductivities of various metals 
and alloys have important theoretical 
and practical applications. RP668 in 
the April number of the Journal of Re- 
search describes a method and appa- 
ratus for the accurate determination 
of thermal conductivities of metals 
and alloys up to a temperature of 
600 C (1,112 F). 

In the method employed the con- 
ductivity of a metal is compared, either 
directly or indirectly, with that of 
lead. Lead was selected as the stand- 
ard, Since previous measurements 
have established its conductivity within 
fairly close limits. Determinations are 
made by measuring the axial tempera- 
ture gradients in two cylindrical bars 
soldered together, end to end, one end 
of the system being heated and the 
other cooled, and the convex surfaces 
protected from heat loss by a sur- 
rounding guard tube. 

To determine the accuracy of the ap- 
paratus, a series of experiments was 
made with three metals, lead, zinc, 
and nickel. The conductivity of each 
metal was compared with that of each 
of the other two, and all results ob- 
tained were consistent within 2 per- 
cent. 

Data are also given in the paper on 
the thermal conductivities of several 
commercial nickel chromium and other 
alloys widely used for electric heating 
elements and thermocouples. 


THERMAL CONDUCTIVITY OF IRONS 
AND STEELS 


Most of the researches on the ther- 
mal conductivity of metals were made 
in an attempt to correlate their ther- 
mal and electrical conductivities. 
There have been surprisingly few de- 
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terminations of the thermal conduc- 
tivity of irons and steels, the most 
widely used of all metals. While the 
actual thermal conductivity of a 
structural metal may seldom be the 
most important factor to be considered 
in selection or design, the thermal 
conductivity of structural materials 
over a range of temperature is of con- 
siderable importance in many _ in- 
stances. 

The Bureau has recently completed 
determinations of thermal conductivi- 
ties of 20 miscellaneous irons and 
steels over the temperature range 100 
to 500 C (212 to 982 F). The materi- 
als were selected as typical examples 
of commercial materials used for a 
variety of purposes and were expected 
to differ considerably in thermal con- 
ductivities. They included cast irons, 
carbon and low-alloy' steels, high 
chromium and manganese alloy steels, 
and “18-8” type of stainless steel. 

The results, which are published in 
the April Journal of Research 
(RP669), show that the differences in 
conductivity of irons and steels are 
much smaller at high temperatures 
than at room temperatures. High- 
alloy steels have lower thermal con- 
ductivities than low-alloy steels. An 
increase in the amount of alloy con- 
stituents in iron causes, in general, an 
increase in the temperature coefficient 
of thermal conductivity. 


CREEP OF METALS AT ELEVATED 
TEMPERATURES 


Solid metals may flow or “creep” 
if they are subjected to a constant or 
continued load, which behavior is par- 
ticularly noticeable when the metal is 
at a temperature above normal atmos- 
pherie temperature. 

In studying the creep of metals, the 
Bureau has prepared single crystals of 
silver and has been measuring the very 
slow flow or creep of these single crys- 
tals when sustaining constant loads 
at 400 C. With this type of specimen 
the influence of the grain or crystal 
boundaries on the creep of metals is 
eliminated. Some of these single crys- 
tals haye now been under load and 
slowly creeping for over 9 months. 
The rate of creep of a silver crystal at 
400 C is influenced by the direction of 
the stress in the crystal relative to the 
erystal axes. The rate of creep is rela- 
tively low when the load acts in a di- 
rection approaching that of a perpen- 
dicular to the cube face of the silver 
crystal. The rate of creep is distinctly 
higher when the crystal is loaded in a 
direction making an angle of 30° to 
45° with this same perpendicular. 
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WEATHERING OF SHEET ALUMINUM 
ALLOYS 


The investigation of the corrosion of 
aluminum alloy sheet materials has 
been in progress at the Bureau since 
1925. Its purpose is to study and de- 
velop methods for the elimination of 
corrosion embrittlement in the alloys 
utilized in aircraft, more particularly 
duralumin. 

Extensive laboratory corrosion tests, 
supplemented by actual exposure of 
specimens to the weather at Washing- 
ton, D.C., Hampton Roads, Va., and 
Coco Solo, C.Z., have furnished data 
on the behavior of these materials un- 
der conditions conducive to corrosion. 

Corrosive attack of the intercrystal- 
line type is most undesirable in sheet 
aluminum alloys, since it results in 
serious embrittlement. The attack is 
particularly insidious because it may 
be difficult to discern on the surface 
even when it has penetrated the metal 
deeply, following the path of the crys- 
talline, or grain, boundaries. The re- 
sults of tests have indicated that 
intererystalline attack in sheet dural- 
umin may be practically eliminated if 
certain procedures are followed in 
heat treating the material. The heat 
treatment recommended involves heat- 
ing at a temperature closely approx- 
imating 505 C and quenching quickly 
in a medium conducive to rapid 
cooling, such as cold water. 

Reheating of heat-treated duralumin 
at temperatures between 100 and 300 
C renders the material susceptible to 
the intercrystalline attack. This at- 
tack tends to penetrate sheet duralu- 
min much more rapidly than the usual 
pitting. The latter develops in mate- 
rial which is properly heat-treated 
and tends to spread on the surface 
rather than to penetrate. Losses in 
the tensile properties, after the same 
length of time of exposure to the 
weather, are much greater with mate- 
rial that is susceptible to the intercrys- 
talline attack than with material on 
which only pitting is present. 

Slight differences in chemical com- 
position or small amounts of cold work- 
ing are less important in influencing 
the rate of corrosive attack than is the 
method of heat treatment. Invariably 
corrosive attack, as evidenced by the 
loss in tensile properties, proceeds at 
its most rapid rate within the first 2 
years of exposure to the weather. 
Thereafter, to the conclusion of a 5- 
year exposure period, further losses in 
tensile properties were seldom in evi- 
dence. 
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Saline or marine conditions of ex- 
posure resulted in a much more rapid 
initial rate of corrosive attack and 
indicated the need for protective coat- 
ings under these conditions. Surface 
coatings of high purity aluminum, 
especially those of a type integrally 
alloyed to the base metal of the sheet, 
served excellently in retarding corro- 
sion under severe conditions. 

The general conclusion arrived at as 
a result of the tests was that alumi- 
num alloy sheet materials are to be re- 
garded as thoroughly reliable from the 
standpoint of their permanence in 
service, provided proper precautions 
are taken to render them corrosion- 
resistant. 


CORROSION SURVEY FOR PIPE LINES 


The most economical way to reduce 
corrosion costs on a pipe line is to 
apply the proper kinds of protective 
coatings to those parts of the line 
where corrosion is the most severe. 
In the construction of the line it is 
therefore necessary to have some 
means for locating these places. Ina 
paper entitled ‘‘ Corrosion Surveys for 
Pipe Lines and Distribution Systems ”’, 
presented at the distribution confer- 
ence of the American Gas Association 
in Detroit on April 10 by Scott Ewing, 
an attempt is made to determine 
whether or not any of the methods 
which have been proposed for locating 
corrosive soils are sufficiently reliable 
to be recommended for general use. 
These methods may be divided into 
3 general classes: (1) electrical 
methods, in all of which the soil re- 
sistivity is the most important factor ; 
(2) chemical methods, of which the 
measurement of soil acidity is the 
only one considered in this paper; 
and (38) soil classification methods, 
which include field examination of the 
soil, the topography, drainage, vege- 
tation, ete. 

A method of treating the data has 
been devised whereby, with assumed 
coating and repair costs, the saving 
which could have been affected by 
coating certain parts of the line at 
the time the line was laid can be de- 
termined. Any of the proposed survey 
methods may be tested on an old line 
the corrosion history of which is 
known. 

The data upon which this report is 
based include superficial surveys of 
2 large gas distribution systems and 
a rather detailed survey of about 1,000 
miles of transmission lines, for which 
accurate repair records had been Kept. 

The results show that the most ac- 
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curate method for making a corrosion 
survey includes mapping the soil types 
and collecting samples upon which 
acidity and resistivity measurements 
are made. 

The report describes the procedure 
to be followed in making the survey 
for a new pipe line, and the method 
of determining where coatings should 
be applied. It is believed the method 
could be used in most midwestern, 
eastern, and southern soils, but it will 
certainly require modification in west- 
ern Soils. 


COMPRESSION CUTTING TEST FOR 
RUBBER 


A common method of measuring the 
quality of a rubber product is to make 
tensile strength and stretch tests on 
specimens of the rubber used. For 
products such as rubber bands, these 
tests are closely related to actual serv- 
ice, but for many rubber products, such 
as insulated wire, hose, and tires, the 
tests have only an indirect bearing on 
the performance in service. 

In an attempt to make a test which 
would approximate the conditions en- 
countered in use by many rubber arti- 
cles, and at the same time simplify 
testing, a compression cutting test was 
suggested by the Bureau. This test 
consists of compressing a sample of 
rubber to failure between a flat plate, 
or anvil, and a cutting tool and record- 
ing the relation between the thickness 
of the sample and the load up to fail- 
ure. The Bureau has recently com- 
pleted a detailed study of this test. 
The results are described in the April 
number of the Journal of Research 
(RP674), in which the conclusion is 
reached that the compression cutting 
test is valuable as a supplement rather 
than as a_ substitute for tensile 
strength and stretch tests. 


CARBONIZATION ON WOOL 


The object of the carbonization 
process is the removal of vegetable 
matter from wool. The wool is im- 
pregnated with a solution of sulphuric 
acid, squeezed or centrifuged to re- 
move the adhering acid liquor, dried 
at about 71 C (160 F), baked at about 
121 C (250 F), and finally washed or 
neutralized. The control of the proc- 
ess to avoid damage to the wool must 
be considered as one of its important 
phases. It is probable that. many, if 
not all, of the troubles in the subse- 
quent processing of wool that are at- 
tributable to faulty carbonization arise 
from incipient damage to the wool. 
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A considerable amount of acid is 
absorbed by the wool in the carboniza- 
tion process. A knowledge of the na- 
ture of the wool—acid combination and 
the effect of the variables concerned 
is obviously basic to the control of 
carbonization. It is of importance 
from the standpoint of subsequent 
processing of the wool fiber; for ex- 
ample, dyeing from acid solutions. 

The purpose of a cooperative study 
by the Bureau and the American As- 
sociation of Textile Chemists and 
Colorists was to provide quantitative 
data on the system wool—sulphuric-— 
acid—water under conditions similar 
to those in the soaking, drying, and 
baking of wool in the carbonization 
process as a basis for the effective 
study of mill problems relating to the 
process. This work is described in the 
April number of the Journal of Re- 
search (RP673). 

The amount of sulphuric acid ab- 
sorbed by wool from 0.1, 1, and 5 per- 
cent solutions at 22 C (72 EF) and 
from a 5 percent solutian at 35 C 
(95 F), and the rates of absorption 
are reported. It was found that wool 
treated with acid retains less moisture 
than similar wool treated only with 
water when dried in air of relative 
humidities 6, 30, 65, and 90 percent; 
the difference in the amount of water 
absorbed being greatest for the 30 and 
65 percent relative humidities. When 
the dried wool is baked there is a 
critical moisture content for each con- 
centration of acid in the wool, above 
which the breaking strength of the 
wool decreases and the ammonia ni- 
trogen content increases. The physi- 
cal and chemical breakdown increases 
with an increase in concentration of 
acid and with an increase in the tem- 
perature of baking. The deterioration 
takes places in the first few minutes of 
baking. 

When acid-treated wool is stored in 
air of 65 percent relative humidity or 
less, there is no decrease in breaking 
strength, but there is chemical deteri- 
oration, as evidenced by the ammonia 
nitrogen content, which increases with 
time of storage. The higher the rela- 
tive humidity of the atmosphere in 
which the wool is stored and the 
greater the concentration of acid in 
the wool, the more rapid is the in- 
crease in ammonia nitrogen content. 

That the deterioration of wool in 
baking is promoted by the presence of 
oxygen, moisture, and sulphuric acid 
is demonstrated in experiments in 
sealed tubes. 
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The nature of the system wool— 
sulphuric-acid — water is discussed. 
Mechanisms by which moisture and 
acid may be taken up and held by wool 
are suggested. 

This project was made possible by a 
grant from the Textile Foundation In- 
corporated to the American Associa- 
tion of Textile Chemists and Colorists, 
and it is believed the results obtained 
will be of considerable value to the 
wool-processing industry. 


COMMERCIAL STANDARD FOR HOSIERY 
LENGTHS 


Commercial Standard CS46-33 for 
hosiery lengths, which is now available 
in printed form, was established to 
provide standard measurements and 
standard methods of measuring vari- 
ous types of men’s, women’s, and chil- 
dren’s hosiery as a basis of under- 
standing among producers, distributors, 
and users. It is also intended to elim- 
inate confusion resulting from a diver- 
sity of measurements and methods, 
and to provide a uniform basis for 
guaranteeing full-length hose. 

The specification embraced in this 
commercial standard covers methods 
of measuring, lengths, and tolerances 
for ladies’ full-fashioned and seamless 
hosiery ; ladies’ ribbed cotton hosiery ; 
men’s, boys’ golf, children’s and misses’ 
ribbed, children’s % flat knit, and ¥% 
hosiery ; infants’ ribbed hosiery; and 
children’s socks. There is also in- 
cluded standard folded cuff lengths for 
infants’ and children’s anklets, boys’ 
golf hose, and children’s % hosiery. 

For the convenience of the manufac- 
turer the number of needles and size 
of cylinder recommended for use in 
knitting the various types of children’s 
hosiery, infants’ and children’s socks, 
and boys’ golf hose are included as a 


-part of the specification. 


The printed edition also carries a 
brief history of the activities con- 
nected with the development of this 
specification and its establishment as 
a commercial standard, which became 
effective July 1, 1983. 

The standard also includes a list of 
official acceptors and a roster of the 
membership of the standing commit- 
tee appointed by the general confer- 
ence to review suggestions and com- 
ments with a view to revising the 
standard when necessary to keep it 
abreast of progress in the industry. 

Copies of this Commercial Standard 
are obtainable from the Superintend- 
ent of Documents, Government Print- 
ing Office, Washington, D.C., at 5 cents 
each. 
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SIMPLIFICATION OF PAPER CONES 
AND TUBES 


Simplified Practice Recommenda- 
tion R143-33 has been reaffirmed with- 
out change, other than the addition 
of a cone for asbestos roving. This 
addition will be incorporated in the 
recommendation when the book is 
reprinted. 

This recommendation, which was 
proposed and developed by the indus- 
try, provides for the length, inside di- 
ameter, weight per thousand, color, 
and use of paper tubes, and for the 
length, inside diameter at base, taper, 
weight per thousand, traverse, use, and 
color of paper cones. These cones and 
tubes are used in the textile industry 
for winding warp and knitting yarns, 
silk, rayon, hosiery yarns, tire cord, 
thread packages, wire insulating yarn, 
asbestos roving, ete. 

The reaffirmed recommendation 
with the additional cone became effec- 
tive March 15, 1934. 


WEAR OF DIES FOR EXTRUDING 
PLASTIC CLAY 


Clays are highly abrasive and dies 
Wear out rapidly when used for ex- 
truding clay bars for the manufacture 
of brick, tile, porcelain tubes, and 
other products. An investigation was 
undertaken to obtain information on 
the relative service values of 21 die 
materials when extruding stiff mud 
clays. The materials included a 
brass, a copper, 4 cast irons, 3 stain- 
less steels, 5 specimens of heat treat- 
ed chromium tool steel, a high carbon 
steel, a chromium-molybdenum steel, 
3 chromium-cobalt-tungsten alloys, a 
nitrided steel, and a porcelain. 

Before comparable results could be 
obtained it was necessary to deter- 
mine the relation between pressure re- 
quired to extrude the clay and abra- 
sion loss, and also to determine the 
approximate taper to which the dies 
had to be made before consistent wear 
losses were obtainable. 

The service value, or calculated rel- 
ative length of service, of the dies 
ranged from 3.22 for a soft brass to 
1673 for an alloy composed of chro- 
mium, cobalt, and tungsten. Dies of 
porcelain and dies of nitrided steel 
have hard outer portions or cases and 
decrease in service value as the outer 
portion is progressively removed by 
abrasion. In 12 tests the service value 
of a porcelain decreased from 107.2 
for the first test to 66.3 for the twelfth 
at a depth of 0.116 mm (0.00457 in.) 
while nine tests of nitrided steel 
showed a decrease from 116.0 for the 
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first test to 70.8 for the ninth at a 
depth of 0.140 mm (0.00551 in.). This 
investigation is reported at greater 
length in the April number of the 
Journal of Research (RP675). 


THERMAL EXPANSIONS OF GLASSES 


The value of glass for many prac- 
tical purposes depends to some extent 
on the rate at which it expands when 
heated, and on the temperature to 
which it can be heated without under- 
going a permanent deformation or 
some undesired change in properties. 

A glass capable of withstanding rel- 
atively high temperatures and having 
a small expansion is generally more 
desirable for all purposes than a glass 
having one of these properties without 
the other because the field of useful- 
ness of the first would be larger than 
that of the second. 

Since both the resistance to defor- 
mation at high temperatures and the 
expansion of glass depend largely on 
its composition, a study, described in 
the Journal of Research for April 
(RP667), has been undertaken to see 
how these properties change with 
changes in composition. So far the 
work has embraced a study of only 49 
soda-silica and soda-lime-silica glasses, 
all of which were specially made in a 
platinum crucible to avoid contamina- 
tion. Determinations of the expan- 
sions and “softening points” of these 
glasses showed that the expansions 
from room temperature to the soften- 
ing temperature varied from less than 
6 to more than 9 parts per thousand 
as the proportion of soda and lime to 
silica increased, and the softening tem- 
peratures varied from more than 625 C 
(1,157 F) to less than 475 C (887 F) 
as the proportion of soda to silica and 
lime increased. 

Curves are included from which one 
may determine the expansion and sof- 
tening temperature of any glass of any 
composition in the range studied (50 
to 80 percent silica, 17 to 50 percent 
soda, and 8 to 20 percent lime). The 
curves show that a number of glasses 
of very different compositions can 
have the same expansion, and likewise 
a number can have the same softening 
point, but there will be only one glass 
having a given expansion and soften- 
ing point. 


THERMAL EXPANSION OF ALPHA, 
BETA, AND ZETA ALUMINA 


The values for linear thermal ex- 
pansion were obtained by the inter- 
ferometer method, using a heating 
rate of approximately 2 C per minute. 
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The alpha alumina was taken from a 
mass of special “white” corundum 
as manufactured for the abrasive in- 
dustry. The beta alumina was fur- 
nished by the Norton Company, and 
was in the form of well-developed 
plates measuring as much as % inch 
in maximum dimension. The zeta 
alumina was made by H. B. Bartlett 
and obtained as relatively minute 
crystals, which were wetted with a 
dilute solution of aluminum chloride, 
specimens formed, and heated at 1,550 
C. The determinations for the alpha 
and zeta forms therefore are not re- 
ferred to any particular crystal axes, 
but gave average values. Furthermore, 
because of the extreme friability of 
the zeta alumina specimens and the 
consequent difficulty of obtaining ac- 
curate measurements of the height 
of the specimens, the data for this 
form are considered approximate only. 
The results are summarized in the 
table. 


Average coefficient of linear thermal 
expansion * for temperature ranges 
(degrees centigrade) of: 


Teno: | 
2U3 
Fees 200 | 300 | 400 | 500 | 600 
pera-!| to | to | to | to to 
ture to 
0 300 | 400 | 500 | 600 | 700 
Alpha__-___- 7.0|7.3181185|88| 9.2 
Bota Bees: - 5.1 |-6.2 | 6.04 5.8 | 5.7 1°42 6.0 
Beta.co Se... Bide ie ds Ou | des Oe. 7badeedy | ¥SU706 
Zeta. secon GON 7. 1-427. TA58. 8855 4 87..7 


® Values to be multiplied by 10-6. 

b Parallel to C axis. 

¢ Perpendicular to C axis. 

d Values to be questioned because of reaction 
between specimens and silica plates. 


REACTION OF CALCIUM ted Abid ON 
PORTLAND CEMEN 


Calcium chloride has been used for 
a number of years as an admixture in 
concrete. The Calcium Chloride Asso- 
ciation has maintained a fellowship at 
the Bureau to study the reactions of 
calcium chloride with cement and their 
constituents, and to obtain more in- 
formation concerning the effect of this 
material on concrete made from pres- 
ent-day cements. At present results 
have been secured only from short-time 
tests and include the effect of calcium 
chloride on the heat of hydration, set- 
ting time, strength, and consistency of 
a selected group of cements. From 
measurements of the temperature rise 
of a given mixture of cement and 
water during the first 24 hours, the 
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quantity of heat evolved was calcu- 
lated. The effect of the addition of 
calcium chloride was also determined, 
and from the analysis of the cements 
the heat contributed by the individual 
compounds was computed. The addi- 
tion of calcium chloride appears to in- 
crease somewhat the heat contributed 
by dicalecium silicate and tetracalcium 
ferro-aluminate, and to decrease the 
heat from tricalcium aluminate. The 
heat contributed by tricalcium silicate 
shows very little change when calcium 
chloride is added. Calcium chloride 
increases the rate at which the heat 
is evolved from all cements tested. 
The setting time of 11 commercial ce- 
ments, together with the spread of the 
set of these cements, was decreased as 
the amount of calcium chloride was 
increased. With each cement the flow, 
as determined with a flow table, was 
increased by the addition of calcium 
chloride. All percentages of calcium 
chloride produced increased strength 
over the plain concrete at all ages to 
90 days, beyond which results have not 
yet been obtained. 


TALC IN SAGGER BODIES 


A short study of the effect of mag- 
nesium oxide, added either as pulver- 
ized tale or magnesite, on the physi- 
cal properties of a sagger body in- 
cluded the determination of refractori- 
ness as expressed in pyrometrie cones, 
the linear thermal expansion, the 
modulus of elasticity and transverse 
strength at room temperature and at 
625 C, the plastic deformation under 
load at 1,200 C, and the absorption. 
The results of studies already reported 
have led to the conclusion that infor- 
mation on those properties was the 
most significant when attempting to 
estimate the service life of sagger 
bodies. 

Both tale and Grecian magnesite 
were tried in these tests to determine 
(1) whether it was the magnesium 
oxide which caused changes in certain 
of the physical properties of the body, 
and (2) whether the magnesium oxide 
could be added in the form of either 
tale or magnesite in order to obtain 
the desired results. The tale used 
contained approximately 11.5 percent 
wollastonite, 1.5 percent calcite, and 
the remainder magnesium silicate. 
The quantities of magnesite added to 
the body contained magnesium equiv- 
alent to the magnesium in the corre- 
sponding talc-containing bodies. 

The PCE (softening point) of the 
commercial sagger body used in the 
test was 27-28 (approximately 1,610 
C). When 2.5 percent tale was added 
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the PCE was 23; and with 5 percent 
tale 18-19 (1,500 C). Bodies contain- 
ing corresponding amounts of mag- 
nesium but in the form of magnesite 
had a PCH of 26 (1,595 C) and 20-23. 
(1,550 C), respectively. The total 
linear thermal expansion in percent 
at 1,000 C for the magnesium-free 
body was 0.592; that with 2.5 percent 
tale 0.535; with 5 percent tale 0.462. 
Corresponding bodies containing the 
magnesite showed 0.525 and 0.470, re- 
spectively. 

The modulus of elasticity at room 
temperature expressed in 1,000 1b/in? 
for the magnesium-free body was 
1,125; for the 2.5 percent tale-contain- 
ing body 765; the 5 percent talc 555; 
for the bodies containing equivalent 
percentages of magnesium but in the 
form of magnesite, 615 and 525, re- 
spectively. The modulus of rupture 
in lb/in? for these five bodies was 
630, 615, 480, 475, and 515, respec- 
tively. 

The total plastic deformations (in 
inches) at the end of 2% hours, at a 
temperature of 1,200 C, and with a con- 
stant load of approximately 6 lb/in’ 
placed at the center of a 1’’ by 1’’ 
by 9’’ specimen over a 8-inch span, 
were as follows: sagger body without 
addition of tale or magnesite, 0.071; 
the 2.5 percent tale body 0.039; the 
5 percent talc body 0.062; the corre- 
sponding magnesite-containing bodies 
0.023 and 0.0235, respectively. 

The absorption ranged between 14 
and 15 percent, the lower value being 
obtained in the body containing 5 per- 
cent tale. 

Gaging the service life of the sagger 
modulus of rupture 
modulus of elasticity 
together with the total linear expan- 
sion at 250 C, it was found that with 
respect to resistance to thermal shock 
any one of the bodies containing either 
added tale or magnesite should have a 
much longer life in service than the 
body containing none. Actual plant 
records on the 2.5 percent tale body 
in comparison with the tale-free body 
indicated the latter to have approxi- 
mately one half the life of the former. 

The plastic deformation (bulging of 
sagger bottoms) of the sagger body is 
decreased when measured under the 
conditions stated by the addition of 
either tale or magnesite to the body. 

The limited amount of data ob- 
tained on the sagger body tend to show 
that (1) either tale or magnesite may 
advantageously be used in sagger 
bodies; (2) magnesite is preferable to 
tale; (8) 2.5 percent tale is probably 
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more desirable than 5 percent, but the 
same does not hold true for magnesite. 

The effect on the properties of a 
finished sagger will naturally depend 
on the type and purity of the tale or 
magnesite added to the body from 
which it is made. 
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